Femtosecond lasers have been successfully used in ophthalmology since 2001, 1 most notably in bladeless laser-assisted in situ keratomileusis (laSiK). The high frequency of this laser allows for significantly lower energy to achieve a desired effect; this reduces the potential for collateral tissue damage. 2 With modern imaging systems, the laser can be focused to create precise incisions that can be positioned in any desired plane.
advances, refinement of the procedure, and surgeon experience have significantly reduced the likelihood of problems with docking. in a recent study, the mean number of docking attempts and suction breaks for an experienced surgeon with the lenSx system were 1.05 attempts per success and 1.31 % suction breaks. 8 Several risk factors for suction breaks were identified: young age, narrow palpebral apertures, strong saccadic eye movements, and flat corneas. 1, 3 after applanating the cornea with the docking system, suction is applied and there is a transient rise in iOp.
average docking time to complete the capsulorhexis, lens fragmentation, and corneal incisions is less than a minute. 13 the low and transient rise in iOp is not associated with any changes in the macula in the immediate postoperative period. early postoperative macular changes were reportedly higher in a control group undergoing manual phacoemulsification than in a test group undergoing femtosecond laser-assisted cataract surgery.
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Femtosecond Laser Planning
Once docked, the surgeon can view the cornea and lens in the video imaging system, and plan the location and size of the capsulorhexis, primary or side port incisions, as well as relaxing incisions if they are being made. the OCt image locates the anterior lens capsule, the lens nucleus, and the cornea in three dimensions. Single or multiplane clear corneal incisions (CCis) can be planned. the volume of lens fragmentation can also be specified, with the surgeon using the imaging data to avoid laser fragmentation energy reaching the anterior or posterior capsule. Figure 3 shows the video interface.
Capsulotomy
the ideal capsulotomy is generally considered a circle of a precise size, well centered, and with no tags or tears. this increases the likelihood is now similar to the best-reported complication rates in the literature for manual cataract surgery (mcS).
Lens Fragmentation
the lens liquefaction or fragmentation treatment algorithms for the lenSx laser system are customizable based on the surgeon's preference; they are preprogrammed before the start of the procedure. 1, 19 it has been recommended to use liquefaction, a treatment pattern of concentric Figure 4 ; new lens fragmentation patterns are being Overall, the use of the lenSx femtosecond laser system demonstrably reduces the amount of phacoemulsification energy required for all cataract surgeries. 13, 20 this lower energy appears to have a positive effect on endothelial cell counts and corneal edema after surgery, but further research in this area is required.
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Clinical Results
the promise of femtosecond lCS is a precision that cannot be matched with manual techniques. the repeatability of the various steps above is expected to lead to less variability in the effective iOl position, and higher predictability of clinical outcomes. Considerable research is being conducted in this area.
Higher Order Aberrations
One study that measured higher order aberrations after cataract surgery found that there were fewer internal aberrations in the femtolaser group relative to a control. 21 the point spread function (pSF) showed a betterquality retinal image in the laser-treated eyes than the manually treated eyes. there was more evidence of coma in the manually treated eyes.
Coma contributes to degradation of the pSF and is often associated with tilt or decentration of one component of the eye's optical system. the authors suggest the more uniform capsulorhexis from the femtosecond laser system may contribute to lower amounts of tilt and/or decentration, with correspondingly lower levels of coma (and hence internal aberrations) in the eye. additional research in this area would appear warranted.
Intraocular Lens Position (Tilt and Decentration)
aspheric intraocular lens (iOl) decentration >0.4 mm or iOl tilt >5°
can compromise visual performance. 22 One study has demonstrated significantly lower levels of decentration and tilt in a femtosecond lCS group relative to a manual control group. 15 No eye with laser treatment exceeded the 0.4 mm and 5° values above, though some eyes in the manual group did. the increased tilt observed in the manual group was associated with reduced corrected distance visual acuity in some patients, presumably a function of the resultant coma that is not treatable with a spectacle prescription. 
Intraocular Lens Power Calculations Errors
effective lens position is a critical element in the accuracy of iOl power calculations. Femtosecond laser systems are expected to improve the predictability of lens position based on a more uniform coverage of the iOl by the anterior capsule, potentially reducing asymmetric forces that may decenter, tilt, or move a lens in the z-direction. One study has demonstrated that iOl calculation errors were significantly lower in a laser group relative to a manual control (~0.12D). 25 the improvement was greatest for eyes with short or long axial lengths, but the number of eyes in these extreme groups makes any definitive conclusion difficult. 25 again, more research in this area is warranted, and is underway.
a final comment is that femtosecond cataract surgery is evolving at a rapid pace. Numerous software and hardware refinements and procedural improvements have been made since the articles discussed here were published. Starting surgeons now are likely to achieve better results, in a shorter period of time, than those achieved by the clinical researchers and early adopters whose data are reported here. 
Conclusion
